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Abstract of JP8136501 

PURPOSE: To obtain an ozone water 
sensor for measuring the concentration of 
ozone through a convenient apparatus. 
CONSTITUTION: First and second 
electrodes 11, 12 are immersed into an 
ozone water flow and the voltage variation, 
which follows up the variation in the 
concentration of ozone water between the 
first and second electrodes 11, 12, is 
detected. In such ozone water sensor, the 
first electrode 11 is composed of metal 
silver coated or not coated with silver 
chloride whereas the second electrode 12 is 
composed of nickel-chromium alloy 
provided with an ozone oxide film on the 
surface thereof. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the ozone water sensor which detects electrical-potential-difference 
change which follows ozone water concentration change which is immersed and 
generates the first electrode (11) and the second electrode (12) between this first 
electrode (11) and second electrode (12) in the ozone stream which is flowing The 
ozone water sensor characterized by for metal silver or the metal silver covered with 
the silver chloride having constituted the first electrode (11) of the above, and 
constituting the second electrode (12) of the above with the nickel chromium alloy in 
which the ozonate film was formed on the front face. 

[Claim 2] In the ozone water sensor which detects electrical-potential-difference 
change which follows ozone water concentration change which is immersed and 
generates the first electrode (11) and the second electrode (12) between this first 
electrode (11) and second electrode (12) in the ozone stream which is flowing Metal 
silver or the metal silver covered with the silver chloride constitutes the first 
electrode (11) of the above. The ozone water sensor characterized by constituting 
with the nickel chromium PARAJUMU alloy which contained palladium for the second 
electrode (12) of the above at 5% or less of a rate 0.5% or more, and formed the 
ozonate film in the front face. 

[Claim 3] In the ozone water sensor which detects electrical-potential-difference 
change which follows ozone water concentration change which is immersed and 
generates the first electrode (11) and the second electrode (12) between this first 
electrode (1 1) and second electrode (12) in the ozone stream which is flowing Metal 
silver or the metal silver covered with the silver chloride constitutes the first 
electrode (11) of the above. The nickel chromium alloy in which the ozonate film was 
formed on the front face constitutes the second electrode (12) of the above. 
Furthermore, the third electrode (13) made from the palladium for correcting the first 
electrode (11) of the above, the second electrode (12), and the electromotive force 
change property generated in between is immersed into an ozone stream. The ozone 
water sensor characterized by connecting this third electrode (13) and second 
electrode by high resistance (14). 

[Claim 4] In the ozone water sensor which detects electrical-potential-difference 
change which follows ozone water concentration change which is immersed and 
generates the first electrode (11) and the second electrode (12) between this first 



electrode (11) and second electrode (12) in the ozone stream which is flowing Metal 
silver or the metal silver covered with the silver chloride constitutes the first 
electrode (11) of the above. Palladium is contained for the second electrode (12) of 
the above at 5% or less of a rate 0.5% or more. The nickel chromium PARAJUMU alloy 
in which the ozonate film was formed on the front face constitutes. Furthermore, the 
ozone water sensor characterized by having immersed the third electrode (13) of the 
gold for correcting the first electrode (11) of the above, the second electrode (12), 
and the electromotive force change property generated in between into the ozone 
stream, and connecting this third electrode (13) and second electrode by high 
resistance (14). 

[Claim 5] "Claim 1" characterized by the first electrode (11) of the above and the 
second electrode (12) coiling and forming a metal wire in a coiled form thru/or an 
ozone water sensor given in "claim 4." 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ozone water sensor which 
changes concentration change of the ozone level of aqueous ozone, i.e., ozone 
underwater ozone, into electrical-potential-difference change. 
[0002] 

[Description of the Prior Art] although the chemical reacting method which uses 
chemicals, the ultraviolet absorption method for comparing whenever [ ultraviolet 
absorption ], and its electric detecting method for detecting conductivity change of 
electromotive force and the electrolytic solution are typical conventionally when the 
method of detecting ozone water concentration is divided roughly — any — 
merits-and-demerits **** — things are known. 

[0003] First, the ozone water of a constant rate is sampled, and since titration 
actuation is required, conitinuous measurement is impossible, although the typical 
thing of the approach of using chemicals is the approach of using cadmium potassium 
and it is known as most exact approach. It is what this mechanized, and is that to 
which the electrical quantity measuring method was put in practical use and this also 
carried out digital display of the density measurement value, and the sampling of a 
constant rate and the batch operation which needed reagents, such as cadmium 
potassium liquid, are required. In addition, although the discoloration reagent method 



which used coloring matter, such as indigo, is also proposed, there is no change in 
being the batch method which needed the reagent similarly. 

[0004] The following ultraviolet absorption method is a thing using the phenomenon in 
which ozone has an absorption spectrum strong near 253.7nm of ultraviolet-rays 
fields, and is an approach which has spread through measurement of gaseous-phase 
ozone most, since [ however, ] measured value produces an error remarkably by the 
slime which needs a lot of passage ozone water for measurement of ozone water, and 
adheres to an ultraviolet-rays column with the ozone water for measurement unlike a 
gas — frequency — there was a fault which needs washing actuation highly. 
[0005] In the last electric detecting method, although the current membrane 
electrolytic-solution method is learned most In this approach, ozone flows into the 
electrolytic solution through a several microns Teflon (trademark) thin film 
(membrane). It is the approach of reading change of the electric conductivity of the 
electrolytic solution, and first, the fault of this approach has a slow speed of response, 
and especially, a standup takes most time amount to it from the time of a halt, and it 
needs the complicated maintenance of a supplement of the electrolytic solution 
[ exhausting ], fixed exchange of a contamination membrane, etc. 

[0006] Compared with the above-mentioned various approaches, it is the simplest, 
and it is a bare-electrode method (an expression in English is Bare Electrode Method), 
and the approach that a speed of response is early will use the phenomenon which the 
electrical potential difference which follows concentration change of ozone water 
generates, if the anode plate of gold or platinum and copper cathode are usually 
inserted in ozone underwater. However, especially in this approach, since the copper 
of a cathode electrode oxidizes by ozone, the device in which a front face is polished 
continuously is required. Drawing 3 is the example and is equipment currently used by 
the European and American water treatment field etc. 

[0007] The rotator 5 of the shape of a cylinder which the input 2 and the tap hole 3 of 
sample liquid are established in a body 1, and rotates this " drawing 4 " conventional 
example by the motor side 4 on this body 1 is contained. And gold (Au) or platinum 
(Pt) is stuck on the peripheral surface of this rotator 5 as an anode lateral electrode A, 
and copper (Cu) is further stuck on the peripheral surface of the rotator 5 of the 
above-mentioned body 1, and the inner surface with concentric and predetermined 
spacing as a cathode lateral electrode K. And after the sample liquid which flowed 
from input 2 is filled between the anode lateral electrode A and the cathode lateral 
electrode K, it flows out from a tap hole 3, and the ammeter 6 is connected with the 
anode lateral electrode A and the cathode lateral electrode K. furthermore — 



between the above-mentioned rotator 5 and the inner surfaces of a body 1 — the 
particles 7, 7, and 7 of plastics or Xtal — if ... is supplied and a rotator 5 rotates — 
these particles 7, 7, and 7 — it has made as [ grind / the scaling coat of the cathode 
lateral electrode K of the front face of a rotator 5 where ... oxidized ]. 
[0008] 

[Problem(s) to be Solved by the Invention] In the sterilization by ozone water although 
the utilization range of ozone water increases dramatically and has spread through 
sterilization of food, a medical-application restroom, etc. as an indispensable 
sterilization means recently In order for ozone resistance to differ remarkably and to 
sterilize the target microorganism thoroughly by the microorganisms (for example, 
Escherichia coli, a vibrion, MRSA, etc.) which it is going to sterilize, condition 
management of concentration and time amount (referred to as CT) is made 
indispensable. Therefore, although the ozone water concentration sensor with which 
all ozone water equipments can be equipped simple is demanded, it has the technical 
problem that the still ideal thing is not announced. 

[0009] Then, this invention was made in view of the above-mentioned technical 
problem, and as a result of research, artificers are simple and set at a bare-electrode 
ceremony of point ** with an early speed of response. If the electrode combination 
which the electrical potential difference which became possible [ preventing oxidation 
by the ozone water of an electrode ], and followed concentration change of ozone 
generates is able to be created It judges that the convenience in ozone water 
application becomes very large as a result of a complicated electrode grinder style's 
becoming unnecessary and simplifying it remarkably, and since research which solves 
this was done, it aims at offering the ozone water sensor which can measure an ozone 
level with simple equipment. 
[0010] 

[Means for Solving the Problem] In order that the configuration of this invention which 
makes a point ****** claim a summary may solve the above-mentioned technical 
problem along with the above-mentioned object In the ozone water sensor which 
detects electrical-potential-difference change which follows ozone water 
concentration change which is immersed and generates the first electrode 1 1 and the 
second electrode 12 between this first electrode 11 and second electrode 12 in the 
ozone stream which is flowing The technical means characterized by for metal silver 
or the metal silver covered with the silver chloride having constituted the first 
electrode 1 1 of the above, and constituting the second electrode 1 2 of the above with 
the nickel chromium alloy in which the ozonate film was formed on the front face are 



provided. 

[001 1] Although it furthermore has comparatively low concentration, for example, the 
electromotive force which is proportional to ozone water concentration mostly in the 
range of zero to 5 ppm **, in this above-mentioned electrode configuration, the rate 
of electromotive force gradually decreases in the high concentration range beyond it. 
Then, invention of "claim 2" is immersed in the first electrode 1 1 and the second 
electrode 12 into the ozone stream which is flowing. In the ozone water sensor which 
detects electrical-potential-difference change which follows ozone water 
concentration change generated between this first electrode 1 1 and second electrode 
12 the first electrode 1 1 of the above Metal silver The metal silver covered with the 
silver chloride constitutes. Or the second electrode 12 of the above Palladium is 
contained at 5% or less of a rate 0.5% or more, and the technical means characterized 
by constituting with the nickel chromium PARAJUMU alloy in which the ozonate film 
was formed on the front face are provided. t 
[0012] Whenever [ gradual decrease-with above-mentioned high-concentration 
ozone water ] furthermore, amelioration A palladium electrode is arranged as the third 
electrode and it becomes clear that the same effectiveness is acquired also by making 
the second electrode and the third electrode open for free passage by the high 
resistance 14. Invention of "claim 3" In the ozone water sensor which detects 
electrical-potential-difference change which follows ozone water concentration 
change which is immersed and generates the first electrode 1 1 and the second 
electrode 12 between this first electrode 11 and second electrode 12 in the ozone 
stream which is flowing Metal silver or the metal silver covered with the silver chloride 
constitutes the first electrode 1 1 of the above. The nickel chromium alloy in which the 
ozonate film was formed on the front face constitutes the second electrode 12 of the 
above. Furthermore, the third electrode 13 made from the palladium for correcting the 
first electrode 11 of the above, the second electrode 12, and the electromotive force 
change property generated in between is immersed into an ozone stream, and the 
technical means characterized by connecting this third electrode 13 and second 
electrode by the high resistance 14 are provided. 

[0013] It becomes clear that the electrical-potential-difference speed of response at 
the time of ozone water concentration descent is performed promptly, and a quick 
speed of response can be obtained to concentration control if gold is used for the 
third electrode of the above. Furthermore, invention of "claim 4" In the ozone water 
sensor which detects electrical-potential-difference change which follows ozone 
water concentration change which is immersed and generates the first electrode 1 1 



and the second electrode 12 between this first electrode 1 1 and second electrode 12 
in the ozone stream which is flowing Metal silver or the metal silver covered with the 
silver chloride constitutes the first electrode 1 1 of the above. Palladium is contained 
for the second electrode 12 of the above at 5% or less of a rate 0.5% or more. The 
nickel chromium PARAJUMU alloy in which the ozonate film was formed on the front 
face constitutes. Furthermore, the third electrode 13 of the gold for correcting the 
first electrode 11 of the above, the second electrode 12, and the electromotive force 
change property generated in between is immersed into an ozone stream, and the 
technical means characterized by connecting this third electrode 13 and second 
electrode by the high resistance 14 are provided. 

[0014] Furthermore, since electrical-potential-difference change generated between 

the first electrode 11 of the above and the second electrode 12 is very small, 

invention of "claim 5" provides the technical means characterized by the first 

electrode 1 1 and the second electrode 12 coiling and forming a metal wire in a coiled 

form in order to obtain stable early stationing. 

[0015] 

[Function] 

"an operation of a nickel oxide chromium electrode and a silver electrode" — so, first, 
the anode plate and silver cathode which become with the firm oxide film the front 
face of the electrode made from a nickel chromium alloy was made to generate are 
dipped in ozone underwater, and this invention ozone water sensor is considered that 
the ozone water galvanic cell was constituted. The endurance in which it is proved by 
experiment that this combination has a high ozone water selection electromotive 
operation coldhearted, and it is maintaining the electromotive force of the beginning 
[ after / continuous running of about 1000 hours ] further was accepted. 
[0016] Furthermore, when flattery ****** of an electromotive electrical potential 
difference to change of both the above-mentioned sensors electrode of ozone water 
concentration was started in 5 seconds to 0 to 10 ppm, an 
electrical-potential-difference response is 7 seconds, and presented once the 
operation which shows the quick speed of response which was not considered by this 
kind of sensor. However, it took about 20 seconds to descend to the electromotive 
electrical potential difference 0 to the descent for the 5 same seconds at the time of 
the same concentration descent. Although it is thought that the cause of the delay at 
the time of descent took time amount to form some ozonide in an oxide-film interface, 
and to carry out the sweep of it with a stream, compared with other approaches by 
which the current activity is carried out with this **, it is a far quick response, and it is 



thought practically that there is no inconvenience. 

[0017] Although the combination of a "property improvement operation by palladium" 
free, a nickel chromic-acicHzed membrane electrode, and a silver electrode has very 
high ozone selectivity and only water has the outstanding property of not carrying out 
electromotive, in other elements, for example, chlorine, there is a property in which 
electrogenic [ in the high-density area of ozone water, for example, a band 5 ppm or 
more, ] becomes slow. The example is shown in " drawing 3 " and the broken-line 
section is the example of a property of this nickel chromic-acid-ized membrane 
electrode. Since direct reading directions of the ozone water concentration by digital 
one or the analog instrument are possible even when he has no complicated 
equipment like a quadratic curve amendment circuit if this property is improved more 
nearly linearly, the amendment approach is studied and the method of utilizing the 
property which palladium has is discovered. That is, it found out carrying out 
electromotive [ of the palladium ] with the high-concentration ozone water by 
combining with a silver electrode. Then, when a small amount of palladium was mixed 
to the nickel chromium alloy, it was what presents the operation which was expressed 
with the continuous line of " drawing 3 ", and in which it solves and straightness is 
improved. 

[0018] Since it became quite expensive when manufacture acquisition of an alloy was 
difficult for the electrode material which carried out little mixing of the "amendment 
by third electrode" above-mentioned palladium and gave a special order, the third 
electrode 13 which used the pure palladium line or plate which is comparatively easy 
to come to hand was used, it was used for the second electrode 12 and juxtaposition, 
and the operation which can amend the same high-density area was checked. 
However, the second electrode 12 made from a nickel chromium alloy made the 
electrical potential difference generate between silver electrodes as a positive 
electrode, the third electrode 13 of the product made from palladium on the other 
hand made it operate as a high-density-area amendment electrode in this case, and it 
was desirable the second electrode 12, the high resistance 14, and to carry out an 
adjustment activity so that it may connect by adjustable high resistance desirably and 
the optimal correction curve may be obtained. 

[0019] In the response characteristic of the nickel oxide chromium electrode of 
"operation which uses gold electrode for third electrode" place **, the phenomenon 
in which the response characteristic at the time of descent was late was got to know 
compared with the response characteristic at the time of lifting of an ozone level. 
Although many things were examined about these delay characteristics, even if the 



concentration of ozone water fell rapidly, in the contact interface with the ozone 
water of a nickel oxide chromium electrode, the phenomenon with electromotive [ by 
the excitation signal by ozone remaining / feeble ] was found out for several seconds 
thru/or dozens seconds. Then, gold was used as the third electrode material 13 close 
to the second electrode 12, and when it similarly connected with the second electrode 
12 by the high resistance 14, the above-mentioned time delay presented the 
operation improved considerably, this phenomenon — the — it is interpreted as that 
by which the sweep by the stream of the signal which remained in the oxidation 
NIKKERRU chromium electrode interface by 2 and the third electrode 1 2, and the 
electric field underwater caused among 13 was promoted. However, although the 
effect of the third electrode 13 of gold was seemed, the electromotive force of the 
whole system declined a little. About this lowered data, an example is indicated in the 
following example. 

[0020] In addition, when the metal wire was coiled around the coiled form and the first 
electrode 1 1 of the above and the second electrode 12 were formed, surface area was 
what presents the operation which acquires the large electrical-potential-difference 
value in which direct reading is possible. 
[0021] 

[Example] Among drawing, in the small cistern for measurement, input 8 and a tap hole 
9 are arranged at this small cistern 10 for measurement, and ten form a part of 
passage of the ozone water of the rate of flow with this fixed small cistern 10 for 
measurement. 

[0022] And it is the same as the former to have made as [ detect / with a voltmeter 
15 / electrical-potential-difference change which follows ozone water concentration 
change which is immersed and generates the first electrode 11 and the second 
electrode 12 between this first electrode 11 and second electrode 12 in the ozone 
stream which is flowing in the above-mentioned small cistern 10 for measurement]. 
[0023] And this invention constituted the first electrode 1 1 of the above with metal 
silver or the metal silver covered with the silver chloride. In the graphic display 
example, 100mm length of virgin silver wire production of the diameter of 0 or 5mm 
was used for this first electrode 1 1 as a spiral volume of about 5mm diameter. 
[0024] Moreover, the nickel chromium alloy in which the ozonate film was formed on 
the front face constituted the second electrode 12 of the above. In the graphic display 
example, the same about 5mm diameter as the first electrode used it, having carried 
out the spiral volume of the chromium 40% nickel 60% 100mm length of alloyed wires of 
the diameter of 0 or 5mm. In addition, in this phase, a nickel chromium alloy is in the 



condition that that front face has not processed it at all. 

[0025] And connect the first electrode 1 1 with the negative electrode of a voltmeter 
1 5, and the second electrode is connected with the positive electrode of a voltmeter 
15. Although the voltmeter 15 was shaken off or less to zero so that ****** might be 
shown first when high concentration ozone water with a concentration of about 1 0 
ppm was immersed in the sink and two electrodes 11 and 12 were first immersed in 
the above-mentioned small cistern 10 for measurement ozone underwater Directions 
were gradually returned to the positive-electrode side after about 15 seconds, and 
about 200 mv(s) were stabilized after finger Perilla frutescens (L) Britton var. crispa 
(Thunb.) Decne. after about 2 minutes. Namely, although the nickel chromium alloy 
performed electromotive [ negative ] to the silver electrode as a metal electrode first, 
this phenomenon The oxide film by high concentration ozone water is gradually formed 
in an alloy front face, and positive/negative converts. By coming, whenever it is shown 
in the broken line of " drawing 3 " in this condition, and obtaining ozone water 
concentration and the relation of electromotive force, and being correctly 
reproducible with the experiment which performed a large number being admitted, and 
forming the ozonate film in a front face It can function as a sensor electrode by the 
side of a positive electrode to the first electrode 1 1 constituted with metal silver or 
the metal silver covered with the silver chloride. 

[0026] In addition, once the above-mentioned oxide film was very strong and it was 
formed, even if it left it as it is, it deteriorated, or it came off, did not fall, and was what 
can be used as a sensor electrode by the side of a positive electrode as it is 
henceforth. 

[0027] Moreover, invention of "claim 2" contained palladium for the second electrode 
12 of the above at 5% or less of a rate 0.5% or more, and constituted it with the nickel 
chromium PARAJUMU alloy in which the ozonate film was formed on the front face. 
The reason for having mixed this PARAJUMU was for the property improvement in 
the high-density area of ozone water, as described above, manufactured the nickel 
chromium PARAJUMU alloy which mixed PARAJUMU in said nickel chromium alloy 4%, 
and fabricated the alloyed wire of the diameter of 0.5mm like the above-mentioned 
example. And although the oxide-film formation activity by about 1 0 ppm ozone water 
was done on the same conditions as the above, in this case, about 1 minute passes in 
the state of an electrical potential difference 0 at the beginning [ most ], an electrical 
potential difference rises gradually after that, as shown in an after [ about 5 minutes ] 
" drawing 4 " continuous line, the relation between an ozone level and electromotive 
force is obtained [ a polar inversion is unobservable, ], and right repeatability is 



observed after that. 

[0028] In addition, when the above-mentioned property improvement could hardly 
check PARAJUMU when the mixing percentage was made into less than 0.5%, but 5% 
was exceeded, it was that from which the measured value in a low concentration 
ozone region becomes unstable. 

[0028] Moreover, the second electrode 12 of the above is immersed in the third 
electrode 13 made from the palladium for correcting the first electrode 11 of the 
above, the second electrode 12, and the electromotive force change property 
generated in between into ** which uses the nickel chromium alloy in which the 
ozonate film was formed on the front face, and an ozone stream, and invention of 
"claim 3" connects this third electrode 13 and second electrode by the high 
resistance 14. 

[0029] In this example, the third electrode 13 of the above made the dimension and 
the configuration the same as the first electrode 1 1 and the second electrode, and 
used the pure palladium line. In this case, when the resistance which was most 
suitable for 10K-ohm variable resistance, nothing, and amendment in the high 
resistance 14 was calculated by experiment, the high-density-area property of the " 
drawing 3 R> 3" continuous line and parallelism was able to be acquired with the 
resistance of abbreviation 3.5K ohms. 

[0030] Moreover, invention of "claim 4" contains palladium for the second electrode 
12 of the above at 5% or less of a rate 0.5% or more. The nickel chromium PARAJUMU 
alloy in which the ozonate film was formed on the front face constitutes. Furthermore, 
the third electrode 13 of the gold for correcting the first electrode 11 of the above, 
the second electrode 1 2, and the electromotive force change property generated in 
between was immersed into the ozone stream, and this third electrode 13 and second 
electrode were connected by the high resistance 14. 

[0031] That is, the second electrode 12 uses the same thing as "claim 2", replaces 

the third electrode 13 with PARAJUUMU of "claim 3", and uses gold. 

[0032] In this example, the third electrode 13 which consists of the above-mentioned 

gold made the thing of 30mm length with the shape of a straight line with the diameter 

of 0.5mm, prepared and used it for the second electrode 12 and parallel, and 

connected the second electrode by the high resistance 14 of 2.5K ohms. 

[0033] When the third electrode 12 which consists of this gold was used, the same 

second electrode oxide-film formation process as the above was obtained and it 

asked for the relation between ozone water concentration and electromotive force by 

experiment, in the aforementioned case, about 150 mv(s) and about 25% of loss of 



power were seen to the electromotive force of about 200 mv(s) having suited. 
However, although the electrical-potential-difference directions delay characteristics 
at the time of concentration lowering have improved substantially and about 2 
seconds of delay at the time of lifting by 0-10 ppm and about 20 seconds of delay at 
the time of descent were similarly delay for about 2 seconds at the time of lifting, it 
was a thing suitable for the application which only 5 seconds and about 1/of time 
delays are accelerated to 4 at the time of descent, and requires quick directions. 
[0034] Moreover, the first electrode 1 1 and the second electrode 1 2 the above "claim 
1" thru/or given in "claim 4" coil a metal wire around a coiled form, and invention of 
"claim 5" is formed. 

[0035] It is one effective means that the first electrode 1 1 and the second electrode 
12 increase the surface area in order to acquire the large and stabilized electromotive 
force, although what may use the usual plate is undoubted. And if what carried out the 
spiral volume of the metal wire for the first electrode 1 1 and the second electrode 12 
is used as said concrete example explained, the electromotive force of a maximum of 
200 mv extent is acquired, and an analog or a digital drop machine can be driven with 
the equipment of the conventional existing. 
[0036] 

[Effect of the Invention] as for this invention, the ozone water sensor like the above 
by which it can measure automatically by structure being very simple, and operability 
can follow change of ozone water concentration promptly well since come out and it is 
can be offered. 

[0037] moreover, the thing for which the nickel chromium PARAJUMU alloy which 
invention of "claim 2" contained palladium at 5% or less of a rate 0.5% or more in the 
second electrode 12, and formed the ozonate film in the front face was used — it is 

— a comparatively high-concentration ozone water concentration region — 
dependability — the ozone water sensor which can measure concentration highly can 
be offered. 

[0038] moreover — since invention of "claim 3" was replaced with the 
above-mentioned nickel chromium PARAJUMU alloy and a nickel chromium alloy and 
pure PARAJUMU were separately used as the third electrode — manufacture — easy 

— "claim 2" — comparing — a cheap comparatively high-concentration ozone water 
concentration region — dependability — the ozone water sensor which can measure 
concentration highly can be offered. 

[0039] Moreover, invention of "claim 4" can offer the ozone water sensor which can 
cope with it also when a response is quickened by the third electrode 13, 



dependability improves to it more at ****** and the time and very exact ozone water 
concentration is required of it in gold. 

[0040] Furthermore, since the first electrode 11 and the second electrode 12 coil a 
metal wire around a coiled form and are formed, invention of "claim 5" can have a 
highly stable output, it can drive an analog or a digital drop machine, and can offer a 
small ozone water sensor very economically. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is important section drawing of longitudinal section showing one 
example of this invention ozone water sensor. 

[Drawing 2] It is another example important section drawing of longitudinal section. 
[Drawing 3] It is the graph which shows an example of the measurement result which 
depends on this invention. 

[Drawing 4] It is the conventional example drawing of longitudinal section. 
[Description of Notations] 
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14 High Resistance 
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[»*«2] ^i&LT^-5^-v>7Ksgt i tc < m-mm 
(1 1) <tsg-«® (12) tzmmv. zom-nm 
(id tfg-tts (12) towic^-r-5^-»/>* 

.hfflSg-Sffi (11) &fl&Sfc(i, *fl:Mic<fco 

±tam— (12) yi^v'a.-ASrO. 5 %Sk± 
5%.KT<Df!l^T^firU *ffi{C^-^>Kft:IKSr^L 

(1 1) tS-fg (12) <i£g?»U ;rro!g-«® 

(id tfsnn® (12) £<Dm\z%±-r%^/>* 
mmtiuzfe^znmtimm&-?z>-*v>*. j t>v 

±mm-mm (id iHb^c^o 

T«a3 ntc&mm \z^ xmm l , 

±.mm-mm (12) ^ffiic^-/>Kit:^5£^L 

sstc. ^-v^sttffc. ±isig— mm (id tsg- 
(12) tmiz&£.T zmmj]mm&&&iE-r2> 

fcfe«Z)/l7^i-ASCD#}H«ffi (13) SStL, 21 
O^HIS (13) t«=mffit*i9iSet (14) {£<k 

(1 1) t#S-«ffi (12) <h£iS»U 

(11) (12) L<Dm\zft§iTZ^/>7l<. 

mmmt \z iitrr 3 mmmt £&£i-r -5 * v >*-t >-y- 

±IB#j-«ffi (11) ^JSteSfcti, ififbffilcfco 
±IE^— mm (12) /1^>>i-A£0. 5%^± 

U 

££>1C, JilE#S-*ffi (11) tm~ 

mm (12) traic^^-rses*^t#tt<£«iE-r-5 
frtfxD&mnm-mm (13) £§»u ^ffl^Hti 
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(13) tsj-watsfiiffiii (14) iz&ommvrc 
cii&®m£Tz>^sy*.±y-y—. 
[n&ss] ±tam-*s (id tm~mm (1 

CO 0 0 1] 

10 s, ^&y)^jy**<D-*^yom&M\K*mmmt\z 
&m-z>^sy* j tyv-\zwtz> i b<r>~?&z>. 

[0 0 0 2] 

m*<n&.m\ ^sy*.m&<nm.mm\*±m-?z 
®mM-r2>%?vmyiw.m, ^vx&m^mmmomm 

[0 0 0 3] fc#*i&£&;8-r5;&&©f^l$ft 

a? ii-rfci "Stroma*. — 5£S©^-i/>**-y->yj > 
So ^ncD^^bbfctxDTassiDesfc^fflYbsnT 
y 7vyif£3'yfcjji) mm<Dum&!&& t 

[0004] ^®%^KiRj£«, ^/yam^-mws. 

2 5 3.7 nm#jfilc3fiV^©JKX^^ b^*t>^^* 

^- »y >* £ o t^si* ^ a iztfm? z x 7 &m\z 

[0005] g&ommft&w&K^TB, m&*y 
•Ji'ymffiWi&tfm'btoiznT^ztf, z.(Djjm\z%>\,> 

^mv-c-tvyamm^izmxv. mmmom 

ft-ris&mm&m < . t < iz#±m& e. ©^-^ ±*« 0 «c 

7uy<Dfemw?)mz.m, Mmtem&z&mtVT^ 

[0006] ±m<Dm^<D^m\zit^ mhfsmxm^ 
mmo^jsmt. mmmm om?©iibb are 

Electrode Method) -!?*(). IM 

&tc\t&&<Dmmtm&<D&mz*>/y7it*\zftA'rz> 
^/y*v>mmmt\zfeifc?z>m'i£tfi%>Si-Tz>m%t. 
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$>%>* 

[0 0 0 7] ft&Wi. 1 \ZV>-f)V 

ffiAilti (Au) S&tt:/???- (Pt) am&ttU 
T&D, IC, ±fB*#:l©I5IS5^5©^Mi:ll^T? 

(Cu) #fl£ttUT<&5. fLT, i«Aa2 < tMAU 

7, 7 • • -^A^nx^t), m^s^iais-rs 

£. SUSH^, 7, 7 . • -)&Wfl:l,&|sM&P5©»Bli 
[0 0 0 8] 

T («AHT, *B§K. fcf^U*. MRSA?) iC<koT 
««-T**:a6K:»4. (CTtP?^) ©&#<g 

[0 0 0 9] fit, *»Wi±EMWfc#A/J&**&S 

ffiffiTjsgaa?© 

mmto2nzmm* x />*i&m\z*3»*mmmmtbT 

[0 0 10] 

m 1 1 tsg-tga 1 2 t*g»L-, 1 1 1 

m-mm 1 2 t©Kir^*-rs^-y>7Ksss^ic3ifie 

T£«ffi^fc£&»f 3:*y>*-t:>-!J-- tCiS^T, ± 



(3) #H¥8-1 3 6 5 0 1 

fam-msi is. ^ffiicioxsa 
■^nrz^mmz^xm^.v. ±em-aai 2s, * 

0 T#|j£ b tz C £ £ f -5 t£««^S£SI Ufc *> © 
fife -5. 

[0 0 11] 5etC©±IB«ffi»^{-*^T«. ittfc 

m&mm. w^imo - 5 p pm©$&Ht;::fcv>T««t£ 

tc, i-«n it^«ii2tssau r ©se- 
as 1 1 tm-mm 1 2 £®m£»£-r 
%.fc\zmfe^zm&mt*&to^%*vy*.*:> j *- \z 
^t. ±fiBH-sffii is. &m&&it\*. mitmz 
k^T&wtEtifz&mmiz&iTffii&L, ±mn-wM 

/l7va.-A£0. 5 5 %KT©S>J-&T 

^>S«^aS»Cfet>©T*S. 
^ [0 0 1 2] $ 6tC. ±f2©^jtS©^V>*T©?llr^ 

u %-mmtf&~nmzmi&ifii 4\z£K>mmn:Ltb 
&z\£\z&r>T%mK£otm!&*m%z\t.im'wis. 
r»*^3j osmui, mw}VT^z>-*v>*ffi*\z, 
m-mmi 1 tm=.mmi 2 tsggu ;r©s6-«« 

1 1 tlg-HSl 2 i©Mfc»£f **»/>*«MMb 

(cjetje-r 5 weani; st&fci-r 3 =*v* >*-t >-y— 

t. ±f2®-asi is. &Kig*&ti. MlCio 

50 s. ^m\z^/ymitm^mvtz-y^r)v - ^da^ 

&tCJ:-DT«j&L, 3 etc, ^VVTK^tC ±B»- 

«g 1 1 1 2 iMK»3rr*i6Wa*fc1*tt 

*#EiE-r-5fc«)©/l7^a.-ASl©^H«gl 

b. .ClHtll 3 tS8n««i:*»ffiRl 4tCi»3 

[0 0 13] SSfc, ±|B^H«StC^Sffiffl-r^t, 

* v>*m&TW$<Dm&m®mmimm\zfi t>nmm 

Illi»=S112iSSIU uffll-tglli 

m-«a 1 2 t©Bfc»^-r**i/>*«««fl:Kji« 

IB^-Sffil IS. ^JS^^fcti. Mb^tCioTKfi 
Sn&*«ffifC«toT«(KU, ±fBm=«ffil2S, /I. 

®tc*V>K-ft:KS^bfc^:5/^ • t>uh> • A5y 
i-A^lcJ;-3T«i^U $etc ^-y>*ai+tc. 
±S^-«fii 1 1 1 2 iMtc%*T-5e«* 

50 ^fl:#ttS^IE-r^fc*©^S©mH«ei 3£g» 



(4) 

5 

u rosHssi 3 tm-mmt&mt&ffii 4iz&*) 
s. 

[ooi4] $e,tc. itsm-mai 1 <hfg-®ffil 2 
-mm i t%-nui 2 ttf&mm&^-i )vmzm* 

TMfc V ft E t £#® t T Ufc % ©T 
<fe<5o 

[0 0 15] i0 
[#ffl] 

Hifc tc«t ■=> TIE W^nriJO, 5*5fc*91 0 0 ORSW© 
t>tlTz„ 20 

[0016] z*>\z. ±tBM-fe>-y— «@©. -t^y* 

*eiOp pmj£T5#F.flTft*S±tf£:l8» SEE&gte 
7#T*D, ^OT£©a©-b:>-y--Tfi^Ae.n^:^ 

0*TT^-r^©IC*«j2 0#*^ofco T^©j1M© 

issi mitmfrmiz&^Tm^v-tv-FtfMmis 

n, -?-n)6<iiK*-e#5IStlS©«cl^W*Sbfcfe©tS 

[0 0 17] r/l^^a.-AlCj;S^tt3fe#fP«J 
fc\ ^aAKfl:K«ffiiMS8B©ffi*-8-t)-e- 

©TCifi, WAH^fclM«Lfct»iV»3«n&«rtt« 

mz&i-fz>mmmmit-rz&m&&z>. rgi3j I;*- 
©#tti7J55. £©^tt^<j;Dit^e<j{cefe#'rn«, 40 

-^tt«S»IE[HlK©£*i:^ffl«l^«@^b-Cfc5 ; >'^;P 
* \t Y ir a i/ff-gg \z <fc 3 ^ !/ >*»*©«[ i£ ft pJ 
I6r*^©-r, »IE^}£©W^^ffV^ ^7i?a-AO 

- A teffiSffi iffi^^-lSrS £ t Tit5fllS©^-y >*T 

A^n^yji/ • 2u&G&zM&Vfriiz.z, r^3j 

%>©Tafe-3fc. 

[0 0 18] r»H*KteJ:**|jEj *J>£/17v>3.-A 50 
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- y >r)V • ?aA<£&McDm-mU l 2 tiiE««£ 
LT, ffimffit©MK«JE&^-a:bJ&, -*A7-/a 
-A$?©gSH«Hl 3ttiiS»«^«iE«filtbTSjf^-& 
Ltt. SrfI12tIfiR14, H*L<tt?BMHi 

sn?*ttu sii©aiEfl«ss#s^t<»iSE«effl-r5 
iooi9] rm-mmz&Mmm&mmt&ftmi 9t 

^/>»S©±#«f©lS^#tt{cJt'<» T^©jSS^tt 

©SaKJWICfcWT. ^y>*©iSS^mS!tlceTLT 
£ <h ic «k 5 fi&g«#* -2>S*£^W bfc ©-CS 

*^Tl-tffil 2tCgjaU^Hf|®$}^l 3tLT 
&£&fflU ^C<iSSg*tl 4 7?I=fil 2fc»i^L 

fc„ £©S^tt, fr-lHtil2, 13BlT?*«t»lC 

L&©^©*jSgtc.J; S»5l^ajgStlfc t>© tm 

[0 0 2 0] ±fB£S— 1 1 1 2 t 

[0 0 2 1] 

[^W] Hf> 1 0^S!l^ffl/J^*1tT. £©fi!|^ffl 

i o \z\mxa 8 i^Etiip 9 *igegsn. &m 

0*t-^ ro ggj^(O^-^>*©di£K©-fflJ 
[0 0 2 2] -£LT, ±C«)effl<MB*«l 0|*|{C^^ 
®12<h*Si«L, ^Ol-tffilltI-iil2t 

sjEEtn 5^&%i-rz>£oiztsiLT&z><z>u$tte£mv 

[0 0 2 3] tit, *^BJ«, JilB®— ««1 IS, 

T#tJ&bfc. 0i*l«ltai©S-Mlllt 0, 
5mmg®ttISil0 0mmfi&, *55mmitS©X 

[0 0 2 4] ±te^Zl«®l 2Sr, gffiCt 1 /> 
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tz. 0*SMS09-mO, 5mmfffl^DA4 0^^ 
)V6 0%<D&&mi 0 OmmIS:, *ffi£R&©ift 
5mmitg©;*/W7;WgbTffifflb;fc. fcii, COS 

[0 0 2 5] ^UT, Sg-«ffil l£«JEiH 5©ft& 
fc. ^3l|®*«fftH 5 0>jES£SliU 5fc-f»SS3 
1 0 p pm(Oil5iS*^-V>*2:±^ifflJtffl^a!*til 0 
(*JICiSU Mill 1. 1 2Sr^\/>*tf»CS»L-fct 

OSJoftfl*. «*J1 5fJ>&#*K:jE@<lll::}iS:£KU & 
2»miC*f|2 0 OmvfcffiL ■£©&££ Lit. 

A^&teffi«®K#LTil©jg«£fT&o;fc#, &*\Z 

*y>*®£<bjgit#©B8i$£#fct>©TS5i9. ^&fr 
& o IC «fc -d T *>IE b < B^T? £ •£> d i *^«6 £ 

Sg-mH 1 1 lC^LTIEffifil|0-fc>-S— SffitLTtigl 

[0 0 2 6] ft*, ±f26&-ft;&esw:#^ legate fc© 
[0027] m&m2i <D&mit. ±mm-m 

&12£, ;i7>?a-AS0. 5%WL±5%&rf(Dm^ 
T##U %.W\z^S>m\m*B&.VTz-v>r)V- z 
□ A ■ n^'J^—^^zX-oXm^tc. rffl/^v 

rt7i?3.-&&&&mmv, ±mmmmtmmizo. 5 

I 0 p pm©^^/>*lC«tS^b^^^Sff^ofc 

*t. c: ©*§£•. ffitt©ja»te«mgs-e£-r, swttK^ 
i*fijEo©«figT^i»<£tt3aL.> -£•©&&* icstE** 

[0 0 2 8] ft*S, A^i-Ate-eofl^SrO. 5 

-r -s t±&®&&mi>mt/uEmm-v%-r. 5 

©-C&ofc. 

[0 0 2 8] rs*^3j ©SHIHte, ±f2Sg-« 

ti2(t mm\z*v>ffltm*M&.i<tz=.v5-)v - ? 

I I tm-mm 1 2 tm\zK±?z>®mjj&K&&*& 
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[0029] jtteBHm® 1 3 tt#ftdg0ra*^-ffi • m 
vtzm-mmi lRiffS-mmtmctv. M/^ya 
-&&&mmvTz. z\<nmG. i§sggti4sioK*- 
^©Bi^fittt^b, njE\zm%mvtzmim*$m.\z 

3j lftl§<hffi^©ift®^#tt£#£Ci#T#fc. 

[0030] r^j®4j ro^^it ±mm-n 

mi. mmiz^/ywumzMf&LTz-vfjv- z 

>*sgf ic, ±mm-mmi 1 2 tnmcfs 

&.-tz>&mj]mt¥f&£miE-rz>rzibo&mo)m~mm 
1 3 &g»u coiEti 1 3 tm-nmtzm&tri 

1 4\z£QmMLtz<, 

[0 0 3 1] -r&fc>*>, 2« r»^2j t 

HCfc©£ffi/HU SHisntt rs*^3j ©/i? 

^jL^AlCfUL&£&J8Lfct>©-T?i&-5. 
20 [0 0 3 2] ±fB& J: 0 45^18 1 3 fcJU *HJS09 
-mo. 5mmfT3 0mmlfflt)OSiliti:abT 

ks-«®i 2 t^fftc^^rffifflL. m-mmt\t2. 

5K^--A©S5fiS;l 4T»^bfc. 
[0 0 3 3] C©^D45IHlil2^IfflU W 

t^e^t©B3^&SliilCj;oT**fct^5, WIH© 
m&\tm2 0 0mv©jg«^#-&ofc©J::2fU *>J 1 -5 
0mv<fc>&2 5%©tiJ?j<£T£jl,;fc. L/^b^6jSS 
<£T^f©«£EJi^S31^tt«^:1itCBfe#$n, 0-10 
50 p p m-T?©±#l$#©S!Mi® 2 T^^©S®»>J 2 0 

±#^f«l^i;<*>J2|J>©jl®T*-Dfc^ T»^f»C 
te*>-f^5fJ>,fc, ®M«fM^*?)l/4{Ci«3i^Sn, «[ 

^m^*ji^-r*ffl^fcjsr^ ! &©Tfcofc. 

[0 0 3 4] r»^JS5j ©%HJ«, ±ffi 

[0 0 3 5] m-Sffi 1 1 i^-S® 1 2 t «fiS©« 

i 3 1 1 tm-mm 1 2 i&^S«gS:X^-1' 

vfrmgLtzbOZ&mTZt, «^2 0 0mvigS© 

et*^#en, ^^©sssi^y^n^sfcttx^ 
^ju©S^li«SrK»ir^ z. t*t-r^s fe©Ta&«.. 

[0 0 3 6] 

[%?B©2!lS] *%K«±ta©rt#T?&S©T. ®» 

>*-t>-y— saft-p^-s %©-r*5. 
50 [0037] fw^JB 2 j ©^bj«, f^-mmi 
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2fC. /^ya-ASO. 5 %JX± 5 %KTC0f!l^-p-^ 

7K-fe>-y-- £i§ttT£-5 t>©T25-5. 
[0 0 3 8] Sfc, rw*«3j 0»Wfi, ±ffin-y^r 

[0 0 3 9] ifc, rn#H4j ©»Btt, 9I=««1 

So 

[0 04 0] £ £ (C, rif^JS 5 J ©SMHti, $g— bs 

1 1 tm-mmi 2 £a«&»»£rK ^mzm^xmm 
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